Senior people usually express high levels of satisfaction and quality of life, even though they may be facing comorbidities and disabilities. This is an evidence of how unreliable quantitative measures, taken alone, can be when trying to understand the health levels of this population. Health self-awareness has been widely used in order to assess the health of old people. The present study describes how a sample of Brazilian senior citizens assesses their general health and verifies the relationship between negative health self-awareness and social-demographic factors as well as physical, emotional and cognitive impairment in this population. There were 427 senior subjects in the sample aged 65 or more from both genders. The primary outcome was assessed by the question: "on the whole, how do you assess your health?". This variable was divided into 2 groups: positive perception (options very good and good) and negative perceptions (options fair, bad and very bad). The independent variables were: social demographic; physical aspects of health; emotional and humour aspects; and cognitive aspects. In our studies, 42.4% of seniors had negative health self-awareness. The logistic regression analyses showed that the social demographic factor could explain negative health self-awareness in 62.4% of the subjects. However, only the association with education was statistically significant (p < 0.001). Diabetes, self-referred depression and instrumental activities were statistically related to the worse health self-awareness (p = 0.01; 0.05; 0.02 and 0.05, respectively). The emotional aspect was responsible for 64.9% of the negative E. F. C. Banhato et al.
Introduction
Aging is both complex and heterogeneous process due to several physical, emotional and social factors. Therefore, it is difficult to objectively evaluate the health of senior people. As a consequence, it is hard to predict and control negative outcomes in old patients. Senior people usually express high levels of satisfaction and quality of life, even though they may be facing comorbidities and disabilities (Lima, Silva, & Galhardoni, 2008) . This is an evidence of how unreliable quantitative measures, taken alone, can be when trying to understand the health levels of this population.
Health self-awareness, i.e. a self evaluation of someone's functional state, has been widely used in order to assess the health of old people. According to Freitas et al. (2006) , self-awareness is the result of physical and mental impairments related to aging and it is associated with environmental factors, making it a more reliable measure.
The advantage of using health self-awareness lies on its simplicity and on its ability to capture people's perceptions so that relevant data can be obtained. These data can be used to predict mortality risk, morbidity, functional limitations and the use of health services (Pagotto, Bachion, & Silveira, 2013; Singh-Manoux et al., 2007; Lebrão & Laurenti, 2005; Alves & Rodrigues, 2005; Barros, 2005; Marcellini et al., 2002) . Therefore, although health self-awareness measures can be subjective, its importance has been increasing in the last decades, particularly in epidemiological research, because of its closeness to the real state of health of the patient (Alves & Rodrigues, 2005) .
Pagotto, Bachion e Silveira (2013), in a recent systematic review, pointed out that in population surveys with old people, health evaluation had been done not only with objective test, such as laboratory exams and functional scores and expert observation, but also with the measurement of the old patient's perception about his/her health. The result is an evaluation based on personal beliefs.
The main factors associated with health self-awareness are: demographic (age, gender, marital status, family arrangement), social and economical (education and income), number of chronic diseases (hypertension, arthritis and rheumatism, cardiovascular disease, diabetes, stroke and cancer) and functional capability (Mendes da Costa, 2013) . It is yet unclear the reasons for this association. In an attempt to explain it, several hypotheses have been raised. For instance, one hypothesis states that a bad or very bad self-awareness can be due to lack of preventive practices in health or compliance to medical treatment (Södergren et al., 2012) . Another hypothesis deals with the fact that bad self-awareness can be associated with a negative impact from the nervous system into the immunological system, making the person more likely to develop diseases (Silva & Menezes, 2007) .
According to Pagotto et al. (2011) , social demographic variables (sex, age, education, family arrangement) interfere in self-awareness because they reflect a scenario of inequalities in Brazil, with a direct impact on health. Nunes et al. (2012) in a study with a considerable sample of senior people from a town near Belo Horizonte/MG showed that a bad health evaluation was associated with a negative perception of personal relationships and the feeling of carelessness in case of bed rest. These authors did not find variation in the health self-awareness between genders and age groups. The latter demographic variables are less relevant to health self-awareness (Paskulin & Vianna, 2007; Lima-Costa, Firmo, & Uchoa, 2004) . Among the social demographic aspects, income seems to influence negative self-awareness the most (Yao, 2008; Singh-Manoux et al., 2007; Alves & Rodrigues, 2005; Silva & Menezes, 2007) .
It is thought that the presence of chronic diseases can influence the health self-awareness (Christian et al., 2011) . The boletim PAD-MG (Minas Gerais, 2004) identified that most chronic disease free people had a posi-tive assessment of their own health (good or very good) (84.1%), whereas among those who had at least one chronic disease only 39.5% mentioned that their health was good or very good.
In 2008, Theme-Filha et al. showed that the worst health self-assessment came from people who had diabetes, angina and arthritis. Likewise, Hartmann (2008) conducted a study with senior citizens from Porto Alegre and identified a relationship between physical impairment or depressive signs and mainly regular health self-awareness.
Functional capacity is another aspect that has proved to be one of the main determinants of perception for old people about their own physical condition. It has been considered a new health paradigm (Alves & Rodrigues, 2005) . Assessing functional capacity, in this way, is important in order to choose the best kind of intervention and monitoring the health of old people. Maia et al. (2006) showed that senior people with a bad self-awareness had a risk factor 2.69 times higher for mortality than those who thought of their health as excellent.
Consequently, it is possible to raise the hypothesis that on the one hand positive health self-awareness relates directly with the subjective experience of well-being and to good quality of life at old-age. On the other hand, negative health self-awareness results from physical, cognitive and emotional impairment and interferes in the search of medical assistance as a whole. Therefore, knowing the role that different variables may play in the way that individuals are aware of their own health may help in the introduction of more efficient clinical interventions once self-awareness is related to the pursuing of early diagnosis, treatment adherence and disease prevention. Thus, it is important to investigate not only physical factors but also demographic, social and psychological aspects that may be related to health self-awareness of old people. The present study describes how a sample of Brazilian senior citizens assesses their general health and verifies the relationship between negative health selfawareness and social-demographic factors as well as physical, emotional and cognitive impairment in this population.
Methods
This is a cross-sectional cohort study in the urban area of the city of Juiz de Fora, in Minas Gerais state. There are 14% of old people in this population (IBGE, 2010) . A representative sample of senior people was used to form the database of a multicentric project called Fragilidadeemidososbrasileiros (Rede Fibra). Out of 16 territorial units, 5 were randomly selected. Each neighbourhood in the selected territorial unit should have had 10% of its old citizens interviewed. Eligible participants received individual explanation of study purpose, objectives and procedures. Upon agreeing to participate, participants signed informed consent.
There were 427 senior subjects in the sample aged 65 or more from both genders. The primary outcome was assessed by the question: "on the whole, how do you assess your health?". Answers were gathered in a Likertlike scale with 5 options (very good, good, fair, bad, very bad). Later, this variable was divided into 2 groups: positive perception (options fair, very good and good) and negative perceptions (options average, bad and very bad).
The independent variables were put together in 4 domains: i) social demographic (age, gender, marital status, income, family arrangement and education); ii) physical aspects of health (self-related diagnosis of chronicle diseases, such as arthritis, rheumatism, cancer, diabetes mellitus, systemic arterial hypertension, heart diseases, chronic kidney failure, lung diseases, depression and osteoporosis); basic and instrumental activities of daily living; current smoking and any alcohol intake in the last 30 days; iii) emotional and humour aspects; iv) cognitive aspects.
In the social demographic domain, age variable was divided into 3 categories: 65 -74; 75 -84 and 85 or older. Marital status was categorized into 4 groups: married or living with a partner, single, divorced or widower. Family arrangement was divided into 2 categories: living alone, or at least one other person. As for education, 3 groups were created: low (0 to 3 years), intermediate (4 to 7 years) and high (8 years or more). In order to adjust the multiple logistic regression models a continuous variable was used related to total years of education. As for the income, there were three categories: up to 1 minimum wage, 1 to 3 minimum wages and 3 or more minimum wages.
The instrumental activities were assessed through the Lawton Scale (Lawton & Brody, 1969) . In this scale, which was adapted to the Brazilian context (Santos & Virtuoso Júnior, 2008) , the elderly person has the following levels of performance: without assistance (3 points); partial assistance (2 points) and unable to perform (1 point). The maximum score is 21 points, which means independence. Scores between 5 and 20 represent partial dependence and a score lower than 5 means total dependence. The performance of daily basic activities was assessed according to the Katz index (Katz, 1963) . The total score in this scale is 6 points, which means inde-pendence. 4 points means partial dependence and 2 points means significant dependence. Both emotional and humour aspects were assessed through the Geriatrics Depression Scale (GDS) (Yesavage et al., 1983) , screening instrument which investigates 15 items. The score can vary from 0 to 15. A score greater than five indicates possible depression (Almeida & Almeida, 1999) .
The cognitive aspects were investigated through the Mini Mental State Examination (MEEM) (Folstein et al., 1975) . There are 30 items in this exam. They are used to evaluate space and time orientation, immediate memory, evocation memory, procedure memory and language. The score varies from 0 to 30 points. In order to qualify for this study a minimum score of 13 was required. The cut off point was used according to Almeida (1998) : 19/20 for educated subjects, and 23/24 for those with some degree of education. The subjects were hence divided into 2 groups: without a disorder and with a disorder. The statistical analyses were carried out through the 15 Statistical Package for the Social Sciences for Windows (SPSS) programme. To create absolute and relative frequency tables, the mean and the standard deviation. The association between the independent variables and the health self-awareness was conducted through qui-square test. All the variables with statistical significance (p < 0.05) were included in the binary logistic regression model.
Results
From the 427 senior citizens in the study, 42.4% (181) assessed their own health as negative (average bad or very bad). The subjects were aged between 65 and 97 years old with a mean of 74.44 (SD = 6.87) years. The majority (55%) were aged 65 to 74 years old. Table 1 describes health self-awareness (negative or positive) according to social demographic, physical, cognitive and emotional features.
In the univariate analyses, social demographic domain, income and education level were negatively associated with health self-awareness in the univariate analyses. In the group with positive health self-awareness the mean income was R$ 1,372.16 (SD = 1,543.20) and 5.7% were illiterate. In the group with negative health self-awareness, the mean income was R$ 981.76 (SD = R$ 1,067.29) and 12.7% were illiterate. Sex, age, marital status and family arrangements were not associated with health self-awareness. The increase in the number of diseases was associated with the worst health self-awareness (p = 0.025). To the subjects who self assessed health as positive, the average number of pathologies was 1.08 (SD = 0.99) and to the group who assessed their health as negative, the average was 1.39 (SD = 1.13). The morbidities which were significantly associated with negative health self-awareness were stroke (p = 0.005); diabetes (p = 0.002), depression (p = 0.003) and urinary incontinence (p = 0.002). Arterial hypertension, cancer, arthritis, chronic obstructive pulmonary disease and osteoporosis were not associated with health self-awareness.
Regarding functional capacity, the independence on basic activities of daily living was found in 97.2% of the subjects. The independence on instrumental activities was found in 60.2% (257) and partial dependence in 107 subjects (39.8%). Among those with positive health self-awareness, 67.7% (164) were totally independent, whereas 33.3% 82) were partially dependent. Among those with negative self-awareness, 51.4% (93) were independent and 48.6% (88) were partially dependent for instrumental activities. 8.2% (35) were smokers and 8.9% (38) drank 2 or more alcoholic shots a day. These variables were not associated with health self-awareness.
In the emotional aspect, 23.9% (102) of the subjects were found to have depressive symptoms. In the positive health self-awareness group, 15% (37) had depressive symptoms and in the negative health self-awareness, 35.9% (65) had these symptoms.
Regarding cognitive aspects, 33.5% (143) had some disorder. In the positive health self-awareness group 29.7% (73) had cognitive disorders. In the negative health self-awareness group, 38.7% (70) had these disorders.
The logistic regression analyses showed that the social demographic factor could explain negative health selfawareness in 62.4% of the subjects. However, only the association with education was statistically significant (p < 0.001). Diabetes, self-referred depression and instrumental activities were statistically related to the worse health self-awareness (p = 0.01; 0.05; 0.02 and 0.05, respectively). The emotional aspect was responsible for 64.9% of the negative health self-awareness (p < 0.001), while the cognitive aspect (p = 0.052) had a predictive value of 57.6%.
The logistic model with all the significant variables had an explanatory power of 68.7%. However, only education, diabetes and depressive symptoms were significant (Table 2) . Finally, the adjusted model with only those variables had an explanatory power of 65.4%, which means that these are the best factors to explain health self-awareness in this population. Education had a negative association in the model, which means that this variable is a protective factor for negative health self-awareness. Those subjects who had diabetes had 2.5 times higher a chance of a negative health self-awareness compared to diabetes free individuals. The presence of depressive symptoms increased by 3 the chance of negative health self-awareness.
Discussion
This study showed that the majority of senior citizens had a positive health self-awareness (57.6%). The results could be due to the healthy profile of the suited population, in which 32.3% reported no chronic disease and 60.2% claimed to be independent for instrumental activities.
There are few studies about health perception of old people. The results found in the literature show a great variability in the outcome of health perception as bad/very bad. In the PNAD study (Lima-Costa et al., 2007) , for instance, the data showed that 12.6% of old people assessed their health as bad, whereas in our study it was 4.4% (n = 181). The same result was seen in Hartmann (2008) with old people in Porto Alegre. However, Pagotto, Bachion e Silveira (2013) showed very different results. According to them more than 25% of the old people thought their health was bad.
Regarding the physical factors associated with health self-awareness, the results of the present study showed that diabetes was associated with negative health self-awareness. These results are according to the literature (Theme-Filha et al., 2008; Hartmann, 2008) . Possible explanations for this outcome include: the necessity of a change in the lifestyle, the presence of morbidities, depressive symptoms commonly found in diabetic patients (Badawi, et al., 2012) . On the other hand, our results differ when it comes to other pathologies and the loss of functional capacity, frequently found associated to worse health self-awareness in senior people (Lima-Costa, Firmo, & Uchoa, 2004; Alves & Rodrigues, 2005; Wang et al., 2006; Sun et al., 2007) . The lack of association of comorbidities to health self-awareness could be explained by the low prevalence of chronic pathologies in the subjects of this study. Regarding the social demographic factors related to health self-awareness, the association between lower income and bad health self-awareness lost its significance when compared to other demographic, physical, emotional and cognitive variables. This could be explained by the fact that a comfortable financial situation to buy medication, food and clothes may be associated with health awareness. On the other hand, low education was associated with negative health self-awareness, regardless of the other variables, which is in accordance with the literature (Alves & Rodrigues, 2005; Carvalho et al., 2012; Hartmann, 2008) . It is worth to point out that low education could be associated with a bias to answer the questions due to possible difficulties in the understanding of the questions. However, low education is a factor highly associated with adverse outcomes in the literature, such as chronic pathologies, functional loss, cognitive impairments, in addition to less access to health care services (Parahyba, Veras, & Melzer, 2005; Rosa et al., 2003; Diniz, Volpe, & Tavares, 2007) . There is no agreement in the sex variable in the literature. Some studies did not find differences between the sexes for health self-awareness (Paskulin & Vianna, 2007; Nunes, 2012; Borim et al., 2014) , whereas others identified women as having the more negative health self-awareness (Alves & Rodrigues, 2005; Lima-Costa, Firmo, & Uchoa, 2004; Oliveira, Neri, & D'elboux, 2013) . There was even another study that found that men had a more negative health self-awareness when there was no pathologies or in the presence of up to two morbidities (Alves & Rodrigues, 2005; Sun et al., 2007) . In the present study, there was no difference between the sexes, nor among different ages. Other studies showed that age was not associated with health self-awareness in old people (Lima-Costa, Firmo, & Uchoa, 2004; Hartmann, 2008; Oliveira, Neri, & D'elboux, 2013) .
The present study did not find a significant association between cognitive impairment and health self-awareness. This could be explained by the fact that our sample contained old people without severe functional or cognitive impairment. However, the use of health self-awareness measurement may not be suitable in samples with cognitive impairment. Although some studies use the perception from the caregiver, it is important to take into account possible differences between the perception from the old person and a caregiver. Alves and Rodrigues (2005) , for instance, showed that the chance to self-evaluate the health as bad was 47% lower among the old people who answered the questions for themselves compared to those answered by the caregiver.
According to the literature, the old people with depressive symptoms had 3 times more chance of negative health self-awareness. In Spain, a study carried out with 417 old citizens identified a chance of 2.38 times for bad health self-awareness (Torija et al., 2007) . Likewise, Alvarenga et al. (2010) found 2.65 times more chance of depressed people to have average health self-awareness and a chance of 12.38 times to consider their health bad or very bad. These findings are important to lead discussions about depressive symptoms in old people.
A limitation on the present study refers to the epidemiological cohort study design, which limits the assessment of causal relation among variables. Future longitudinal research should be implemented to assess the causal relationship between multiple variables impacting aging. Furthermore, future studies should compare the self-perceived health among older adults in different residential contest (e.g. nursing home, jails, religious institutions). Understanding the role of self-perceived health among different subgroups will likely have an impact on the development of interventions and programs designed to foster successful aging.
Conclusion
From the findings in the present study, it is possible to conclude that aging, functional loss and the presence of chronic diseases are not enough to explain negative health self-awareness in old people. It is important to take into account education and the presence of depressive symptoms. Therefore, the identification of health determiners in old people should take into consideration factors in addition to the physical dimension, mainly when dealing with old people without functional impairment.
